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INTRODUCTION                                                  
Survival of endosseous implants is highly dependent on the integration 
between the implant surface and the oral tissue which includes both hard and 
the soft tissues. The primary sign of tissue breakdown at the implant- tissue 
interface is generally seen at the crestal region. Albrektsson in 1986
2
 
suggested that, for a successful dental implant, the peri-implant crestal bone 
loss should be < 1.5mm during the first year and the continuing annual bone 
loss to be < 0.2mm. Moreover, various other studies
1,5,42 
have also 
demonstrated that the long-term outcome of dental implants depend 
predominantly on the preservation of the peri-implant bone support. Hence, 
the crestal bone preservation around the implant plays a vital role in 
determining the success of osseointegrated implants. 
During the initial healing and loading period, there is enhanced crestal 
bone loss around dental implants owing to increased stress concentration in 
and around the crestal region during or after prosthetic loading. This has been 
demonstrated by several study
 
results.
10.64
Additionally, it is observed that the 
density of the alveolar bone housing may influence the early bone loss around 
implants. Weber et al in 2000
92
, suggested that low density of the pre-existing 
bone resulted in greater bone loss. 
Numerous reports
11,27 
have established a relationship between labial 
plate thickness and the gingival biotype; and between the mucosal thickness 
and crestal bone loss around dental implants. It is also noticed that the 
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dimension of the biologic width formed around the implant surfaces during 
early phase of healing may influence the degree of crestal bone loss. The 
implant crest module design
16
, however, plays a vital role in the formation of 
biologic seal around the implant surface. 
 Platform-switching is a technique which improves the biologic seal 
and in turn, preserves the crestal bone level around an implant. Lazzara and 
Porter in 2006
54
 stated that, in platform switched implants, inward movement 
of implant-abutment junction (IAJ) provides a space for enhanced soft tissue 
formation at the platform level. The horizontal inward movement of implant-
abutment union also thickens the gingival connective tissue laterally, which 
eventually increases the vascularity in that region. Also, the micro gap formed 
at the implant-abutment junction is horizontally displaced away from the 
crestal bone in platform switched implants.
19 
This feature may as well aid in 
some degree of crestal bone preservation. Furthermore, platform switching 
directs the stress
63,75 
towards the central axis thus suitably distributing the 
forces along the implant surface and eventually reducing the crestal bone loss 
post loading. 
 Several studies
11,12,25 
have shown that gingival biotype may influence 
the formation of biologic width around dental implants. Various factors that 
play a role in the variation of the alveolar bone height are gingival biotype, the 
distance of the implant-abutment junction (IAJ) from the bone crest, the 
gingival inflammatory cell infiltrates and the diffusion of the forces in the 
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portion of the implant in contact with the cortical bone.
78,89 
Linkevicius 
(2009,2015)
57,58
, further suggested that, implants with thin crestal mucosa are 
more prone to greater marginal bone loss. 
 Hence there exists various factors governing the preservation of the 
peri-implant bone support, of which the effect of platform switching plays a 
vital role. However, there are inconsistent data in the literature on the effect of 
platform switching. Results from some randomized clinical trials
31,34 
does not 
support the fact that platform switching is enough to reduce crestal bone loss. 
Another study
86
 suggests that the crestal bone loss in platform switched 
implants varies widely between 0.3mm to 1.3 mm. Certain other studies
16
 
suggest that resorption of crestal bone is mainly due to biological factors and 
that the bio-mechanical factors including the implant diameter plays only a 
secondary role. 
Hence the current study was performed with the placement of platform 
switched endosseous implants in patients with thick and thin gingival biotypes 
and the hard and soft tissue changes that occur around these implants were 
evaluated over a period of one year. 
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AIM AND OBJECTIVES 
                                                        
 
AIM: 
The aim of the present study was to compare and evaluate the soft and 
hard tissue changes on platform switched endosseous implants in patients with 
thick and thin gingival biotypes. 
OBJECTIVES: 
1. To compare and evaluate the peri-implant soft tissue changes on 
platform switched endosseous implants in thick and thin gingival 
biotypes at different time intervals. 
2. To compare and evaluate the crestal bone level changes around 
platform switched endosseous implants in thick and thin gingival 
biotypes at different time intervals.  
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REVIEW OF LITERATURE                                                   
The goal of modern dentistry is to attain good oral health, normal 
masticatory function, esthetics and speech phonation with the support of 
prosthesis. An ideal implant prosthesis should stimulate the natural dentition, 
perform normal masticatory function as well as stimulate the bone and 
maintain its dimension. 
The most important criteria for the success of implant were proposed 
by Albrektson, Zarb,Warthington and Erikkso in1986
2
. These were,  
1. Individual unattached implant should be immobile when tested 
clinically. 
2. Radiograph should not show any evidence of peri-implant 
radiolucency. 
3. Vertical bone loss should not exceed 0.2 mm annually following first 
year of implant loading. 
4. Absence of persistent and/or irreversible signs and symptoms such as 
pain, infection, neuropathies, paresthesia or violation of the mandibular 
canal. 
According to Smith DE et al in 1986
77
, the crestal bone around an 
implant has been used widely as one of the criteria to assess the success of 
dental implant. Albrektsson et al in 1994
2
 recommended a radiographic 
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crestal bone loss of 1.5mm during the first year after loading and less than 
0.2mm thereafter as an important parameter for assessment of implant success. 
CRESTAL BONE LOSS 
Prevention of alveolar bone loss can be divided according to its 
occurrence at various stages: pre-implant phase, at the time of implant 
placement and after implant integration. Loss of crestal bone before an implant 
placement can be prevented at the pre-implant phase such as socket 
preservation, ridge augmentation by using various bone replacement grafts 
with or without guided bone regeneration. Loss of crestal bone during implant 
placement can be prevented by proper aseptic surgical procedures. Crestal 
bone loss which might occur after the implant integration can be prevented by 
appropriate location, size and shape of the implant-abutment junction/ 
microgap and by avoiding excessive loading.  
Platform switching implant technique is a method to preserve crestal 
bone levels around an implant after implant integration. 
THE THEORY OF PLATFORM SWITCHING IMPLANTS 
In implant dentistry, platform switching technique is a method to 
preserve crestal bone levels around an implant. The platform switching 
method is based on the use of narrow diameter abutment connected to a larger 
diameter implant neck. Therefore, implant-abutment junction (IAJ) move 
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towards center of the implant thus minimizing the force around an implant’s 
neck area.  
HISTORY OF PLATFORM SWITCHING IMPLANTS 
Because of the unavailable commercially match standard diameter 
abutment   they founded accidentally platform switching implant and they 
used mismatch diameter abutment to match the wide-diameter implants in 
1980s and 1990s. Fourteen years later this change in the abutment with lesser 
diameter showed better preservation of hard and soft tissues than the matched 
diameter abutment to the implant. Lazzara RJ and Porter SS in 2006
54
 
initiated the concept of platform switching in implant dentistry. They 
hypothesized that inward movement of implant-abutment junction (IAJ) also 
moves the inflammatory cell outward from the central axis of the implant and 
retain it away from the crestal bone thus decreasing crestal bone loss. 
RATIONALE  
Bone remodelling occur when implant is exposed to the oral 
environment during second stage procedure as well as after loading. Bone 
resorption around dental implant depends on both biological and mechanical 
factors such as surgical trauma to the periosteum, implant neck geometry, 
implant-abutment junction location, microgap, bacterial colonization in 
implant sulcus and biologic width. 
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Platform-switching implant preserves the crestal bone by the following 
factors: 
i. In PLS implants, inward movement of IAJ decreases the force 
distribution around the implant neck area.
63,75
 
ii. Because of shifting inward IAJ there is formation of more peri-
implant tissue around the implant neck area.
54,62
 
iii. The inflammatory cell infiltrate is positioned away from the bone, so 
it can be protected from the action of various resorptive factors.
13,35
 
INDICATIONS FOR PLATFORM SWITCHING IMPLANT 
1. Narrow edentulous ridge, when inter implant distance is less than 
3mm. 
2. PLS concept may be used in short implants in atrophic areas45. 
3. When the residual bone height is limited by anatomic structures. 
4. Used in anterior maxilla to enhance esthetics41. 
ADVANTAGES OF PLS IMPLANT 
Horizontal inward step of IAJ forms more connective tissue laterally 
around the implant which provides additional biologic seal around the implant 
neck. It prevents the spreading of inflammation to bone crest by keeping the 
inflammatory cell infiltrate away from the bone as the IAJ is placed away 
from the bone. When smaller diameter of abutment is used, some 
perpendicular fibres are formed around the IAJ which prevents the apical 
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migration of the junctional epithelium thereby maintaining the facial gingival 
tissues. In short implants, which are less than 10mm in length, bone support is 
improved as maximum compressive stress is developed in their coronal region 
when compared to longer implants, which might lead to bone microfracture 
and crestal bone resorption (Hagi et al. 2004)
45
. 
DISADVANTAGES OF PLS IMPLANT 
Stress increases in the abutment or abutment screw which may cause 
abutment screw or abutment loosening
63
 because PLS implants direct the 
forces along the central axis of the implant. There is a need for similarly 
designed components which are specific for lesser diameter abutment with 
larger diameter implant.  
SOFT TISSUE RESPONSES TO PLS IMPLANTS 
WIDTH OF KERATINIZED GINGIVA 
Abrahamsson et al
1
 (1996) stated that adequate width of keratinized 
tissue is important to provide an adequate epithelium and connective tissue 
attachment around dental implants. If inadequate, bone resorption will ensue 
till an adequate biological width is established around the implant. 
Ericsson et al
35
 in 1995 conducted histometric and morphometric 
analyses in dog model and stated that a 1.5 mm semispherical zone of 
inflammatory infiltrate formed around the IAJ which is responsible for bone 
resorption at the IAJ. 
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  Ericsson et al in 1995
35
 and Luongo et al in 2008
62
 reported that 
connective tissue inflammatory infiltrate is held away from the IAJ with 
approximately 0.35 mm in the coronal direction and 0.35 mm in the apical 
direction. 
Broggini N et al (2006)
13
,Enkling et al (2010)
34
 in their human 
studies, proposed that, maintaining the inflammatory cell infiltrate with in the 
IAJ influence the crestal bone resorption. So according to Lazzara et al the 
inward shift of IAJ may limit the crestal bone resorption by shifting the 
inflammatory infiltrate cell away from the bone.  
Degidi et al 2008
30
 placed three platform switching morse cone 
connection implants 2mm subcrestally in mandibular posterior site of 29 year 
old patient. One month after loading, histological and histomorphometrical 
analyses were done. They stated that the platform switching implants decrease 
the marginal bone loss and protect the peri-implant soft and mineralized 
tissues and that immediate loading does not affect osseointegration. 
 Luongo et al 2009
62
 conducted a histologic and histomorphometric 
study of platform-switched implants and reported that PLS implants keep the 
inflammatory infiltrate tissues approximately 0.35 mm coronal to the implant-
abutment junction. Marginal bone loss decreased around the platform-
switched implants because of the inward shift of the inflammatory connective 
tissue zone at the implant-abutment junction. 
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In a preliminary histologic animal study done by Vela-Nebot et al 
2012
73
, a total of 12 implants in which 6 PLS implants and 6 non-PLS 
implants were placed in three dogs. Circular fibers were directed at the 
implant platform level in PLS implants where as they were directed at the 
bone level of the first implant thread in PM implants. The study concluded that 
circular fibers orientation at the implant platform level act as a mechanical 
retention factor in PLS implants which prevents apical movement of the 
junctional epithelium. 
Tarnow et al
80
 (1992) suggested that 1-1.5mm of soft tissue 
components is achieved horizontally between two adjacent implants, thus 
maintaining a 3mm distance between the two implants. Thereby, intact 
papillae and stable inter-implant bone were achieved. 
BIOLOGIC WIDTH AND PLS IMPLANTS  
 Berglundh and Lindhe in 1996
12
 proved that the biologic soft tissue 
zone was 3-4 mm wide around the implants which comprised of the junctional 
epithelium and the connective tissue. 
Cochran DL, Hermann JS, 1997
25
 in a histomorphometric analysis 
around the unloaded and loaded non-submerged dental implants in the 
mandibular canine area, confirmed that the presence of biologic width around 
both one-stage and two-stage implants. 
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BIOLOGIC WIDTH OF PLS IMPLANTS DIFFER FROM PM 
IMPLANTS   
In a study conducted by Becker et al (2007)
9
, the PLS and PM 
implants were placed and histomorphometrical examination was done. The 
results were not statistically significant between the PLS group and control 
group. But the study concluded that PLS implants prevent apical movement of 
the junctional epithelium. 
In a prospective randomized experimental animal study done by 
Sarment et al (2008)
75
, the architecture of crestal bone around 60 implants 
(20-standard, 20-wide, 20-expanded platform) which were placed in posterior 
segment of 5 mongrel dogs were compared. Formation of a peri-implant cuff 
was noticed in all implant sites. There was statistically significant difference 
between the wide and expanded platform implants and between the small and 
expanded platform implants. The study stated that according to implant 
diameter and platform design the height and width of cuff suffer changes. 
Luongo et al 2009
62
 conducted a histologic and histomorphometric 
analysis study in which he stated that the inward shift of IAJ leads to 
medialization of the biologic seal around the dental implant which reduces the 
crestal bone loss.  
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Farronate et al 2012
37
 in a histologic study in minipigs suggested that 
in PLS implants connective tissue occupies the horizontal mismatch area of 
the platform and junctional epithelium attachment halts at the IAJ. The study 
concluded that PLS implant positioned at crest may have less change on the 
length of the epithelial attachment (0.84 vs. 1.91 mm), but the connective 
tissue remained unaffected with less loss of the alveolar crest (0.58 mm). 
Rodriquez-ciurana et al 2009
73
 in a histologic study with 6 PLS 
implants and 6 PM implants in dogs, stated that the biologic width was located 
more coronally around the PLS implants whereas the biologic width around 
the PM implants was located apically.  
 INFLUENCE OF TISSUE BIOTYPE 
Berglundh and Lindhe (1996)
12
 in animal studies concluded that thin 
gingival tissue can lead to crestal bone loss during the formation of the peri-
implant biologic width. In this animal study 5 beagle dogs were used and 
implants were placed in mandible, after 3 months of healing, abutment 
connection was placed according to the Branemark system. On the test side 
they reduced the mucosal thickness surgically. After 6-months the animals 
were sacrificed and biopsies were analyzed. The thinner sites showed more 
bone resorption. The studies stated that a certain amount of width of the peri-
implant mucosa may be needed for formation biologic seal, otherwise bone 
loss may take place to form a firm biologic seal. 
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Cardarpoli et al 2006
22
 conducted a prospective clinical study to find 
tissue changes around the implant –supported single tooth replacements, after 
one year follow-up, the study reported that the soft tissue thickness and 
biologic width were important for preservation of crestal bone around the 
dental implants. 
  Linkevicius T et al 2009
57
 conducted a prospective clinical study in 
which 32 implants were placed about 2 mm supracrestally and 32 implants 
were inserted at the crestal bone level. According to available soft tissue 
thickness at the time of implant placement the study group was divided into 
thin, medium and thick. Radiographic examination was done after one year 
follow-up. The mean bone loss around the thin tissue group (1.35 mm ±0.33) 
showed more bone loss than medium (0.32 mm ±0.44) and thick group (0.12 
mm ±0.16).They concluded that thin soft tissue thickness can cause more 
crestal bone changes around implants. 
Vervaeke S et al 2014
87
 conducted a study, in which two non-splinted 
implants supporting an overdenture was inserted in the mandible. At first year, 
the mean bone level changes, evaluated radiographically were 0.89 mm (SD 
0.62) and 0.90 mm (SD 0.66) at second year of the study. They demonstrated 
that the initial mucosal thickness at the time of implant placement may 
influence the peri-implant bone loss and biologic width. 
 A randomized controlled trial done by Vandeweghe S, De Bruyn 
2012
84
 suggested that PLS implants preserve crestal bone only when mucosal 
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thickness was ˃4.22 mm and that platform switching may prove effective only 
when the mucosal thickness present is enough to form biologic width.  
A prospective randomized controlled trial conducted by Canullo L et 
al 2012
16
 in which a total of 24 implants were placed in 12 patients. The 
patients received 4.3 mm and 4.8 mm diameter implants with 0.25 mm of 
mismatched abutments adjacently at the crestal level. The digital radiographic 
examination was done after final prosthesis. They concluded that crestal bone 
resorption is related to biologic width formation and not related to implant-
abutment junction. 
  Linkevicius T, Puisys A, et al 2015
71
 conducted a clinical trial in 
which 103 patients were divided into thin mucosal group, mucosa thickened 
with allogenic membrane group and thick mucosal group. Thin and thick 
group patients received one-stage approach, and the thickened group patients 
received two stage-approach. Radiographic evaluation was done to measure 
marginal bone loss. After 1-year follow-up, Thin group showed more crestal 
bone loss than (mesial side was 1.65±0.08mm and 1.81±0.06 mm on distal 
side) thickened group (0.31 ± 0.05 mm on mesial side and 0.34± 0.05 mm on 
distal side) and thick group (0.44± 0.06mm on mesial side and 0.47± 0.07mm 
on distal side). They concluded that thin mucosal tissue more prone for crestal 
bone loss than thick mucosal thickness group. 
Galindo-Moreno et al 2016
40
, conducted a study to evaluate the peri-
implant bone loss around PLS vertical mismatching implants. They found that 
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keratinized mucosa width changed with abutment height of PLS implants and 
hence preservation of crestal bone was higher in PLS implants.  
A comparative clinical study was done by Linkevicius T et al 2015
59
 
with 80 bone-level PLS implants placed in 80 patients with 4.1 mm diameter. 
Patients were divided into thin soft tissue group (≤ 2mm), and thick soft tissue 
group (˃2mm). Radiographic evaluation was done after one year follow-up to 
measure crestal bone loss around the PLS implants. Significant (p < .001) 
differences were seen between the groups. The study concluded that the 
mucosal thickness play a role for marginal bone loss than the PLS implants 
per se. 
IMPLANT-ABUTMENT JUNCTION OF THE PLS IMPLANT 
HORIZONTAL MISMATCH OF PLS IMPLANTS  
Canullo L et al 2010
19
 stated that with platform switching there is 
inward movement of the IAJ, so micro-movements, micro-gap, bacterial 
infiltration and transmission of stress are away from the bone thereby 
preventing apical movement of the junctional epithelium as well as the 
biologic width. 
A randomized controlled trial conducted by Canullo et al 2010
15
 in 
which a total of 80 implants were placed in four groups based on the implant-
abutment mismatch: 0.25mm (test group-1), 0.50mm (test group-2), 0.85mm 
(test group-3) and matched diameter (control group). After 33 months follow-
up, mean marginal bone loss evaluated were 0.99±0.42 mm for test group-1, 
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0.87±0.43mm for the test group-2, 0.64 ±0.32mm for test group-3,and  
1.48±0.42mm for the control group. The study suggested that more the inward 
movement, the less will be the amount of marginal bone loss.  
A systematic review including ten studies with 1,239 implants was 
done by Atieh et al 2010
6
. The crestal bone loss around PLS implants was 
significantly less around the PM implants (MD: -0.37; 95% CI: -0.55 to -0.20; 
P <0.0001). PLS group with more than 0.4mm mismatch of implant-abutment 
diameter showed more preservation of bone around PLS implants. The study 
concluded that PLS implants preserve hard and soft tissue levels. A less 
implant-abutment mismatch distance was associated with more crestal bone 
resorption.  
Baffone et al 2012
7
 conducted a study in dogs who received PLS 
implants with 0.85mm mismatch and PM implants bilaterally in the mandible. 
Histometric assessment after 4 months revealed that a mismatch of 0.85mm 
between implant and abutment showed more coronal bone level than the PM 
implants. 
POSITION OF PLATFORM (MICRO-GAP)/ INSERTION DEPTH 
Broggini et al 2006
13
 stated that the degree of the peri-implant 
inflammatory infiltrate depends on the insertion depth of the IAJ with the 
respect to the alveolar crest. Several studies have shown that the marginal 
bone loss in PLS implants was related to the position of IAJ in vertical 
direction
15,70
, in horizontal direction
15
, at crestal position
88
. 
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CRESTAL PLACEMENT OF PLS IMPLANTS 
Human studies
83,88,70
  concluded that the survival rate of PLS implants 
was 88.6-100%  when they were placed at the crest and the mean crestal bone 
loss was 0.26 ± 0.22 mm. 
Cochran DL et al 2009
24
 in a canine model study placed 60 PLS 
implants at the crestal level. When evaluated after six months, PLS implants 
placed at the crest showed less bone loss of about 0.34 mm. 
Vela-Nebot et al 2006
86
 suggested that the use of platform switching 
at crestal level preserved crestal bone level. After one year follow-up the mean 
bone loss was 0.76 mm at mesial aspect and 0.77 mm at distal aspect of the 
implant.  
 Wagenberg et al 2010
89
 in their study demonstrated that when the 
implant platform is placed at the crestal level, very less amount of bone 
resorbed to establish the biologic width around the PLS implants. 
Veis et al 2010
85
 reported that, more crestal bone loss occurred at 
crestal position than subcrestal position for both PM implants and PLS 
implants. They noted that the bone loss was 1.23 ± 0.96 mm with PM implants 
and 1.13 ± 0.42mm with PLS implants.  
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SUPRACRESTAL  POSITION OF PLS IMPLANTS 
Supracrestal position of PLS implants may differ from 0.0 mm to 0.9 ± 
0.4 mm. Several animal studies
24,10,52
   and  human studies
85,88,14
 concluded 
that the survival rate of PLS implants was 100% when positioned at 
supracrestal level with mean radiographic marginal bone loss of 0.0mm to 
0.9mm±0.4 mm. 
Hurzeler et al 2007
51
 in a prospective clinical study placed 14 PLS 
implants at the supracrestal level. The radiographic bone loss resulted was 
0.22 ± 0.53 mm after 12 months post loading. 
Hermann et al 2000
48
 in a histometric evaluation in canine model 
studies stated that IAJ positioned above the crestal level decreases the 
marginal bone loss around PLS implants because of the increased distance 
between inflammatory infiltrate and the bone. Veis et al (2010)
85
 also stated 
that there was reduction in marginal bone resorption because of supracrestal 
position of implants. 
SUBCRESTAL POSITION OF PLS IMPLANTS 
  Subcrestal crestal position of implants may differ from 0.05mm to 1.40 
± 0.50 mm. Numerous animal studies
24,10,52
 and human studies
85,88,83
 
concluded that the survival rate of PLS implants was 98.3-100% when it was 
placed at the subcrestal level with mean radiographic bone loss of 0.05 mm to 
1.40±0.50 mm. 
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Veis et al 2010
85
 stated that platform switching is more functional if 
positioned below the crest. 89 PLS implants were placed 1-2 mm 
supracrestally, at the crestal and 1-2 mm subcrestally. The subcrestal platform 
switching (0.39±0.52mm) implants showed less bone loss than supracrestal 
placement (0.69±0.47mm) after 24 months of prosthetic loading. There was 
increased bone loss around implants placed at the crest (1.13±0.42 mm). 
Lee et al 2010
55
 in their study placed 305 titanium plasma-sprayed 
(TPS) and 308 hydroxyapatite coated (HA) necks of PLS implants either at the 
crest or 2mm below the crest. The authors concluded that the HA implants 
placed at crestal level showed 2.89 mm more bone loss than subcrestal 
implants. They also showed that rough surface exposed to oral environment 
causes more bacterial contamination, eventually resulting in more bone loss. 
Degidi et al 2008
30
 in a human histological and histomorphometrical 
case report with a one year follow-up stated that if PLS implant placed 2 mm 
subcrestally preserved the crestal bone above the implant platform. 
A randomized controlled clinical trial study conducted by Kutan et al 
2015
53
 placed a total of 56 implants placed bilaterally, either 1 mm below bone 
level and at bone level. Radiographic examination after three years of 
prosthetic loading showed a statistically significant difference (p < .01) 
between crestal and subcrestal placement of PLS implants. The study 
concluded that platform-switching implants inserted 1 mm below bone level 
resulted in less marginal bone loss. 
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Todescan 2002
82
 stated that when PLS implants were positioned at the 
subcrestal level, the formation of mucosal barrier was more which resulted in 
reduced bone loss. 
MICROBIOTA AND PLS IMPLANTS 
Enkling et al 2009
32
 conducted a split-mouth trial with 50 implants 
placed (25-PLS implants and 25-PM implants) in the posterior mandible. The 
bacterial samples were collected at different time intervals after the implant 
placement. They suggested that bacterial colonization may have influenced the 
crestal bone loss more than that of the PLS implants. 
Canullo et al 2010
19
 conducted a study of total of 48 implants: 33 PLS 
implant and 15 PM implants were placed in 18 subjects. 36 months after 
loading, subgingival plaque samples were collected and analysis was done to 
evaluate the bacterial species associated with early bone loss around the PLS 
implants. The study concluded that PLS implants preserved the crestal bone 
around the implants and that the bone loss was not associated with bacterial 
colonization. 
PREVENTION OF CRESTAL BONE LOSS BY USING PLS CONCEPT 
Platform switching concept was used to prevent crestal bone loss 
around an implant. Various studies, in animals and humans, with finite 
element analysis have confirmed the preservation of marginal bone around 
platform switching implants.  
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1. FINITE ELEMENT ANALYSIS 
Schrotenboer et al 2009
76
 evaluated the advantages of PLS implants 
with two-dimensional finite element analysis. They compared the 
microthreads with smooth collar and concluded that stress distribution to the 
crestal bone was less.  
Maeda Y et al 2007
63
 conducted 3D finite element models in which 
they evaluated the differences between mismatched and matched abutments.  
They concluded that stress increased in the abutment and the abutment screw 
and that, forces decreased in the cervical bone area. 
Rodriguez-Ciurana X et al (2009)
74
 conducted a finite element 
analysis to evaluate and compare the biomechanical changes of three different 
types of implant-abutment designs with formation of a biologic width. The 
three different types were: an external hexagon PM, an external hexagon of 
PLS and an internal hexagon of PLS. An internal hexagon unit of PLS had 
least distortions in stress distribution after bone modelling, and the stress was 
administered over the entire contact surface smoothly and uniformly. The 
study concluded that PLS implants showed better results than the PM 
implants.  
Hsu et al 2009
50
 in his 3D finite element study of an immediately 
loaded PLS implant showed a 10% less loading force distribution to the IAJ of 
the platform switching implant. 
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2. ANIMAL STUDIES 
According to Hermann JS et al 2001
49
, Berglundh et al 2005
12
 thin 
mucosa was more prevalent in dogs. Becker J et al 2007
9
, Weng et al 2011
94
 
in their studies did not show crestal bone preservation by platform switching 
implants in dogs. 
Becker et al (2007)
9
 in a histomorphometrical study in dogs evaluated 
changes in two different microstructure designs of implants with either 
matching or small diameter healing abutment. The results were not statistically 
significant between the PLS group and control group. 
Weiner et al (2008)
93
 conducted an animal study to evaluate the 
changes of laser treated collars on crestal bone levels around dental implants 
and demonstrated that it promotes bone and soft tissue attachment along the 
collar and provides adequate biologic width. 
3. IMMEDIATE PLACEMENT 
Calvo-Guivado JL et al (2009)
61
 placed a total of 61 PLS implants 
into fresh extraction sites and provisional restorations were given immediately 
and definitive restorations were inserted after 15 days. Mesial and distal bone 
loss measured by digital radiography were 0.08 ± 0.53 mm and 0.09 ± 0.65 
mm respectively in the anterior and first premolar region. This study 
concluded that the crestal bone resorption was altered by using PLS concept. 
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Canullo et al (2007)
20
 placed ten PLS implants immediately in the 
extraction sites. Bone loss around the PLS implants was 0.78 ± 0.36 mm after 
12 to 36 months of loading which was lower than the mean reference value of 
1.7 mm obtained from a previous study using the PLS technique.  
4. DELAYED PLACEMENT IN HEALED SITE 
Prosper et al (2009)
70
 in their prospective randomized study, a total of 
360 implant, conventional and PLS were placed in healed socket. The mean 
bone loss in the PLS group was lesser than PM implants. The study concluded 
that better preservation of crestal bone was observed in PLS implants as 
compared with conventional implants. 
A prospective study done by Wagenberg B and Froum SJ (2010)
89
 
evaluated 94 PLS implants placed at crestal level. Radiographic examination 
was done after 11 to 14 years of loading to measure the mean crestal bone 
level changes around PLS implants.73.5% of implants showed no bone loss on 
mesial aspect, 71.3% showed no bone loss on the distal aspect, 84% of the 
mesial surfaces and 88% of distal surface showed ≤ 0.8 of bone loss. The 
study reported that the PLS implants preserve crestal bone levels. 
Cappiello et al (2008)
21
, inserted PLS implants in healed upper and 
lower arch sites to evaluate the bone changes around PLS implants after 12 
months of loading. In the PLS implants group, mean marginal bone loss was 
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0.95 ± 0.32 mm. The authors concluded that PLS implants reduced the peri-
implant crestal bone loss.  
Hurzeler et al (2007)
51
 demonstrated that PLS concept preserved peri-
implant bone levels. PLS implants were placed in healed maxillary and 
mandibular posterior sites. Peri-implant bone changes were -0.29± 0.34mm in 
the control group and -0.12 ± 0.40 mm in the PLS group. 
HARD TISSUE RESPONSES TO PLS IMPLANTS 
CRESTAL BONE CHANGES AROUND PLS IMPLANTS  
 Numerous animal studies
52,24,62
 concluded that less bone loss occur 
around platform-switched implants. 
Lopez-Mari et al 2009
60
 conducted a study to evaluate the survival 
rates of PLS implants and the hard and soft tissue changes around the PLS 
implants. The study concluded that the platform switching implants reduced 
the crestal bone loss and its mean bone loss was of 1.56 mm ± 0.7 mm. this 
showed that platform switching implants conserve the width and height of 
crestal bone between two adjacent implants. 
Gultekin et al 2013
44
 in a randomized clinical trial placed 43 implants 
in PLS group and 50 implants in PM group. After 12 months of functional 
loading, concluded that PLS implants showed significantly less bone loss. The 
bone loss was 2.60 ± 0.46mm at the baseline and 2.96 ± 0.45 mm at the follow 
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up in PLS group. In the PM group, the bone loss was 2.58 ± 0.61mm at 
baseline and 3.33 ± 0.51 mm at follow up. 
Canullo et al 2010
15
 in a randomized clinical trial placed 69 implants 
in 31 patients divided into one control group and three PLS groups. 
Radiographic results showed a mean bone loss of 0.99 mm ± 0.42mm for PLS 
group (1),  0.82 ± 0.36 mm for PLS group (2), 0.56mm ±0.31 mm for PLS 
group (3) compared with control group with 1.49mm ± 0.54mm. PLS group 
values were statistically significantly lower (p˂0.005) when compared to the 
control group. The study reported that, PLS implants reduced bone loss and 
that, the degree of mismatching played a significant role in bone level 
changes.  
Enkling et al 2011
34
 conducted a clinical trial with 42 platform 
switching implants placed in humans. Radiographic assessment was done after 
25 months of loading. Mean crestal bone loss was 0.74mm.The study reported 
that platform switched implants showed very limited peri-implant bone level 
alterations. 
Enkling et al 2013
32
 conducted randomized clinical trial in which each 
patient received two implants. One implant was PLS and another one was PM 
implants. The radiographic evaluation was done after 3 years to measure the 
mean peri-implant bone loss. PLS implants showed less bone loss (0.69mm ± 
0.43) than PM implants (0.74mm±0.57 mm). The study concluded that 
platform switching does not reduce the peri-implant crestal bone loss.  
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CRESTAL BONE LEVEL CHANGES AROUND PLS IMPLANTS 
COMPARED WITH PLATFORM MATCHED IMPLANTS  
Trammel et al 2009
83
 in a randomized controlled trial placed a total of 
25 implants, 13 PLS implants and 12 PM implants in mandibular region with 
delayed loading. At 12 months, marginal bone level changes were 0.99± 0.53 
mm in PLS implant and 1.19 ± 0.58 mm in PM implants. The results showed 
that there was less marginal bone loss in PLS implants compared to PM 
implants. 
Controlled clinical trial by Fickl et al 2010
39
 with14 implants in PM 
group, 73 implants in PLS group with conventional loading at 12 months of 
evaluation study stated that PLS implant reduced the peri-implant bone loss. 
  Fernandez-Formoso et al 2012
38
 in a randomized clinical trial with 
58 implants in PLS group and 56 implants in PM group after 12 months 
follow-up period reported that PLS implants preserved the marginal bone 
level.  
Telleman et al 2014
81
 conducted a randomized controlled trial of 29 
implants in PM group and 29 implants in PLS group. After 12 month of 
evaluation with conventional loading, marginal bone loss in PM group was 
0.85(0.65) mm and 0.53(0.54) mm in PLS group. The study stated that 
interproximal bone was maintained in PLS concept. 
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Crespi et al 2009
28
 conducted a controlled clinical trial with 34 PM 
implants and 30 PLS implants. After 24 months of evaluation, mean bone loss 
in PM was 0.99±0.38mm and in PLS implants, mean bone loss was 0.98±0.34 
mm. The study concluded that there was no significant difference between the 
two groups. 
Canullo et al 2011
18
 conducted a randomized clinical trial study with 
11 PM implants and 26 PLS implants and after 48 months of restoration stated 
that the peri-implant soft tissue around test and control group showed 
resemblances in histological appearance.  
Annibali et al 2012
4
 in a systematic review of platform-switching 
implants reported that the survival rate of both platform switching and 
conventional implants were similar. However reduced marginal bone loss was 
observed in platform switching implants over a period of time. 
Pozzzi et al 2014
69
 performed a randomized clinical trial with 44 PM 
implants and 44 PLS implants. The mean bone loss in PM implants was  1.15 
± 0.34 mm at first year and 1.29 ± 0.42 mm at third year whereas in the PLS 
group, the mean loss was 0.68 ± 0.34 mm at first year and 0.83 ± 0.27 mm at 
third year. . The study reported less significant difference between the two 
groups.   
Guerra F et al 2014
43
 conducted a randomized clinical trial of 72 PLS 
implants and 72 PM implants placed in posterior mandible. After 12 month of 
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loading, radiographic evaluation was done. Mean bone loss at baseline was 
0.66 ± 0.70 mm, at 12 months, 0.69 ± 0.68 mm in the PM implants; in the PLS 
implant group, mean bone loss at baseline was 0.50 ± 0.42 mm and 0.40 ± 
0.46 mm at 12 months. The study concluded a positive impact in maintenance 
of crestal bone in PLS implants when compared to PM implants. 
 
INFLUENCE OF LOADING PROTOCOL 
EFFECT OF LOADING PROTOCOL 
Branemark (1983) reported that implants placed in bone should be loaded after 
4-6 months period. 
The rationale behind the loading protocol is: 
• Premature loading may cause fibrous tissue encapsulation instead of   
direct apposition of bone. (Albrektsson et al 1986). 
• The necrotic bone at the implant bed border which is incapable of load 
bearing should be first replaced by new bone. (Branemark 1983) 
• Rapid remodeling of the dead bone compromises the strength of the 
supporting osseous tissue at the bone-implant interface (Roberts et al 
1984). 
• Integrity of the periosteal margin may be susceptible to undermining 
remodeling of adjacent bone during the late phase of the healing period 
(Roberts et al 1989). 
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The third ITI consensus conference defined the implant loading protocols as 
follows Cochran et al 2004
26 
 Immediate loading: 
A restoration is placed in occlusion with the opposing dentition within 
48 hours of implant placement. 
 Early loading: 
A restoration in contact with the opposing dentition and placed at least 
48 hours after placement of implant and not later than 3 months 
afterwards. 
 Conventional loading: 
The prosthesis is attached in the second procedure after a healing 
period of 3 to 6 months. 
 Delayed loading: 
The prosthesis is attached in the second procedure that takes place 
sometime later than the conventional healing period of 3 to 6 months. 
 Immediate restoration: 
A restoration inserted within 48 hours of implant placement but not in 
occlusion with the opposing dentition. 
 
IMMEDIATE LOADING  
Pieri et al 2011
67
 in a randomized clinical trial total of 40 implants, 20 
implants were placed in PLS group and 20 implants were placed in PM 
implant group with flapless procedure and immediate restoration were 
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inserted. Radiographic evaluation of mean marginal bone loss in PM implant 
group was 2.71±0.48mm and mean marginal bone loss in PLS implant group 
was 2.58±0.49 mm. The study concluded that in PLS group there was slight 
decrease in marginal bone loss compared to PM group. They showed that both 
type had firm peri-implant soft tissue. 
Canullo et al 2009
17
 in a randomized clinical trial 240 PLS implants 
and 120 PM implants with immediate loading after 24 months follow-up the 
study stated that PLS implants reduced the marginal bone resorption as well as 
maintain peri-implant tissue around implants.  
Calvo-Guirado et al 2008
14
 conducted a case series with 18 PLS 
implants placed in 18 patients with immediate restorations. 24 months follow-
up showed that survival rate was 99.1%. Thus, the authors stated that PLS 
technique is very effective in maxillary and mandibular edentulous patients.  
CONVENTIONAL LOADING 
Gultekin et al 2013
44
 in a randomized clinical trial, 43 implants in 
PLS group and 50 implants in PM group with conventional restoration after 12 
months follow-up, demonstrated that PLS implants group with significantly 
less bone resorption than PM group. 
Pozzi et al 2014
69
 in a randomized clinical trial, placed 44 implants in 
PLS group and 44 implants in PM group with conventional restorations. 40 
months follow-up showed that mean bone loss at base line was 0.05±0.30 mm, 
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at one year, 1.15±0.34 mm and at 3 years, 1.29±0.42mm in the PM group; 
mean bone loss at base line was 0.16±0.28 mm, at 1 year, 0.68±0.34 mm and 
at 3 years, 0.83±0.27 mm in the PLS group.  
Vigolo and Givani 2009
88
 in a clinical controlled trial, placed 85 
implants in PM group and 97 implants in PLS group with conventional 
restorations. 60 months follow-up evaluation showed a mean bone loss of 
0.9±0.3mm at first year, 1.0±0.3mm at second year, 1.0±0.3 at third year, 
1.1±0.3 mm at fourth year, 1.1±0.3 at fifth year for PM implants. These values 
were more when compared to PLS implant. Hence they concluded that the 
PLS implants preserve the crestal bone level. 
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MATERIALS AND METHODS 
 
PATIENT SELECTION 
Patients who reported to the outpatient department, Department of 
Periodontics, Ragas Dental College and Hospital, Chennai, were screened and 
16 patients who fulfilled the inclusion criteria were made to participate in this 
clinical comparative study. Participants in the study groups presented with 
single edentulous site and required replacement of the same with a fixed 
prosthesis without affecting the adjacent natural teeth. 
CRITERIA FOR SELECTION OF PATIENTS 
INCLUSION CRITERIA 
Overall criteria 
The present clinical trial included patients between the age group of 18 
to 55 years. Participants in the group exhibited high compliance, with good 
oral hygiene practice throughout the study period. 
The plaque index and the bleeding index of the present study group 
exhibited less than 20% during the follow up period. 
Absence of systemic or medical conditions which would influence the 
outcome of implant therapy. 
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Site criteria 
Single implant sites were selected from each participant both from anterior 
and posterior region based on the following criteria: 
• Absence of periapical pathology in the adjacent teeth. 
• Residual alveolar crest 3mm from the CEJ of adjacent teeth. 
• Bucco lingual/palatal width of existing edentulous area with a 
minimum of 6 mm as measured by bone mapping. 
• Occlusal clearance of 7 mm from opposing tooth. 
• Gingival biotype- ≥ 2mm (thick biotype) and ≤ 1.5mm (thin biotype) 
as measured by a reamer. 
EXCLUSION CRITERIA 
• Smoking 
• Any systemic illness/medications                                                                                                                                                        
• Radiation therapy to the head and neck region 12 months prior to the 
proposed therapy.                                                                                                                                                             
• History of drug allergy or drug reaction.  
• Patient exhibiting occlusal disharmony, parafunctional habits, bruxism 
and TMJ disorders. 
• Pregnant and lactating women. 
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STUDY DESIGN 
In the present clinical trial, a total of 16 patients (11 males & 5 
females), in the age group of 18 to 55 years were selected and a total of 16 
implants were placed in the edentulous sites and followed up over a period of 
one year. Patients were divided into 2 groups; 8 patients in group 1 with thick 
gingival biotype and 8 patients in group 2 with thin gingival biotype. Implants 
were placed subcrestally, 1 mm from the alveolar crest. Conventional loading 
protocol was followed. 
Group selection 
According to presence of initial soft tissue thickness, patients were 
divided two groups. Claffey and Shanley’s classification of gingival biotype 
was followed for assessment with the help of transgingival probing using a 
reamer. 
Thick gingival biotype:  ≥ 2 mm 
Thin gingival biotype:  ≤ 1.5 mm   
                            
Materials and Methods 
 
36 
 
PRE SURGICAL PROTOCOL 
1) Pre-treatment records included: 
i. Detailed relevant medical and dental history 
ii. Complete periodontal charting to assess the periodontal 
status. 
iii. Diagnostic casts 
iv. Clinical photographs  
v. Periapical radiographs of the edentulous area with 
adjacent tooth structure. 
vi. Complete hemogram- including Hb%, Total count, 
Differential count, Bleeding time, Clotting time, Blood 
glucose level to evaluate the medical fitness of the 
patient for implant placement. 
2) Study models and fabrication of guidance stent: 
Study models were made and occlusal analysis was performed. 
A clear guidance stent was fabricated for each patient using clear 
acrylic resin. The stent had three grooves which were 
corresponding to the mesiobuccal, mid-buccal and distobuccal sites 
of the tooth. The grooves were used as a reference guide for soft 
tissue evaluation during the course of the study period. 
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3) Obtaining written consent from the patient: 
Patients who were enrolled in this study were given adequate 
instructions on oral hygiene maintenance and its importance on the 
success of implant therapy. The study was approved by the 
Institutional Scientific and Ethical Review Board and an informed 
written consent was obtained from all the patients. 
4) Surgical oral prophylaxis: 
All patients in the study were on periodontal maintenance 
therapy at the time of enrollment and oral prophylaxis was done 15 
days prior to the commencement of implant surgery. 
CLINICAL PARAMETERS 
All clinical parameters regarding soft and hard tissue dimensions were 
recorded by a single calibrated examiner. 
SOFT TISSUE MEASUREMENTS 
1. Relative position of the marginal gingiva (in mm) 
The relative position of the marginal gingiva was measured from a 
fixed reference point from the lower border of the occlusal stent to the 
gingival margin. The relative position of the gingival margin was measured at 
the mesio-buccal, mid-buccal and disto-buccal sites and the average value was 
recorded at baseline (at the time of implant placement) and at loading and after 
6 months post loading. 
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2. Relative width of keratinized gingiva (in mm) 
The relative width of keratinized gingiva was measured from lower 
border of the stent to the muco-gingival junction at the mesio-buccal, mid-
buccal and disto-buccal sites and mean width of keratinized gingiva was 
calculated at baseline (at the time of implant placement) and at loading and 6 
months post loading. 
HARD TISSUE MEASUREMENT 
The hard tissue measurement was recorded in both the groups at the 
time of implant placement ( baseline), at 6 months ( at the time of implant 
loading ) and at 12 months (6 months post-loading ) using radiographs. 
Intra oral periapical radiographs were taken using a long cone 
paralleling technique. All the standardized intraoral periapical radiographs 
were converted into a digital image using an HP image scanner and computer 
analysis was performed with Image processing software (Image J Analysis), to 
analyse the radiographic dimensional changes. The distance between the 
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implant shoulder and first bone to implant contact (BIC-Bone implant contact) 
was measured on mesial and distal surfaces at different time intervals. This 
was done after measuring the distance between the implant shoulder and the 
most apical point of each implant along an ideal line running parallel to the 
long axis of the implant which was chosen as a parameter to set the 
measurement system. 
SURGICAL PROCEDURE 
Implant surgical procedure was performed on an outpatient basis under 
aseptic conditions. After achieving adequate local anesthesia using 2% 
Lignocaine Hydrochloride containing 1:80,000 concentration of adrenaline, 
horizontal incision were placed on edentulous area with number 15BP blade 
and full thickness muco-periosteal flap was elevated and osteotomy was done. 
OSTEOTOMY SITE PREPARATION 
Dimensions of the implant to be placed was determined by pre-
operative radiographs. This was counter checked during the surgery by 
measuring the width and length of the osteotomy site with the help of RVG 
(Radiovisiography). Osteotomy drilling was done with a speed of 800 rpm 
along with copious saline irrigation. Osteotomy site was prepared according to 
the standard protocol sequentially with the help of drills. 
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PLACEMENT OF IMPLANT 
An implant of adequate length and diameter was placed in the 
edentulous area. The angulation of placement was identical to that of pre-
existing tooth which was measured with the help of pre-fabricated removal 
partial denture. The implants were placed such that the implant collar was 
1mm apical to the alveolar crest in both the groups. Two stage approach was 
followed and the implant head was covered with the cover screw. Primary 
stability was achieved in all the cases. 
POST-SURGICAL INSTRUCTIONS 
Post- operative instructions were given to all the patients.  Antibiotics 
(Amoxicillin 500mg, thrice daily for 5 days) and analgesics (Ibuprofen 400 
mg or Paracetamol 500 mg, thrice daily for 5 days) were prescribed as deemed 
necessary. Post-operative assessment was done on the 10
th
 day following 
surgery along with suture removal and thorough irrigation with saline. The site 
was examined for any infection or presence of wound dehiscence and oral 
hygiene instruction were reinforced. All the patients were reviewed at                     
1 month, 3 months, 6 months and at 12 months’ time interval. Oral 
prophylaxis was done whenever essential during the study period. 
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SECOND STAGE SURGERY 
Patients of both the groups were recalled 6 months after implant 
placement, and second stage surgery was performed. Mid-crestal incision was 
given at the implant site and flap was reflected to expose the implant collar. 
The cover screw was removed and a healing collar was placed to aid in the 
formation of gingival cuff around the implant. Healing collar was used 
according to the gingival thickness. 1-2mm collar height was used for thin 
biotype and 2-4mm collar height was used for thick biotype. Healing collar 
was removed after 15 days and impressions were made and transferred using 
open tray technique. Diameter of the abutment lesser than the implant 
diameter (0.85mm mismatch) was used and porcelain fused to metal crown 
was fabricated and the prosthesis was tightened with a torque of 30 N / cm 
over the implant and an IOPA radiograph was taken to assess the fit of the 
abutment and occlusion was checked. Patients were reviewed after 6 months 
of loading and clinical and radiographic parameters were evaluated.  
ARMAMENTARIUM 
• Mouth mirrors 
• Straight probes 
• Explorers  
• Tweezers  
• William’s periodontal probe 
• Flexible plastic periodontal probe with marking of 10 mm 
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• Disposable syringes 2 ml , 10 ml and 20 ml 
• Periosteal elevator  
• Bard Parker handle No.3 with blade No.15 
• Adson tissue holding forceps  
• Needle holder 
• Goldman Fox tissue cutting scissors 
• Suture cutting scissors 
• Saline bowl  
• Dapendish  
• Isotonic saline (0.9 % w/v) 
• 1 : 20 reduction gear handpiece and physiodispenser 
• Atraumatic 3-0 silk sutures 
• Osstem implant surgical kit 
• Osstem implants  
• Healing collars-Height of 1-2mm and 2-4mm 
• Restorative components 
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 IMPLANT AND IMPLANT SURGICAL KIT 
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RAGAS DENTAL COLLEGE & HOSPITAL 
2/102, EAST COAST ROAD, UTHANDI, CHENNAI-119 
Phone: (044) - 2453003-6 
DEPARTMENT OF PERIODONTOLOGY 
CASE SHEET - ENDOSSEOUS IMPLANTS 
Pt Name:                                                                    Date:                                                                                
Age / Sex:                                                                    Op No: 
Address:                                                                    Occupation:                                                                                                                                            
Contact No:                                                                                
 
 
Chief Complaint:  
 
History of Present Illness: 
 
Past Dental History: 
 
Past Medical History: 
 
Habits:  
CLINICAL EXAMINATION 
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Missing   Tooth: 
 
 
Oral hygiene:      Good / Fair / Poor                                                
                                            
INVESTIGATIONS: 
1) Laboratory: 
Blood sugar: 
TC: 
DC: 
Hb: 
BT: 
CT: 
Others: 
2) Radiographic: 
IOPA                                           OPG                                         
 
 
Available bone height: 
 
Relation of anatomical Structures: 
Pre-treatment evaluation: 
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 Soft tissue evaluation: 
 
Tissue biotype:  
 
Hard tissue evaluation:  
I.  STUDY MODELS: 
Interocclusal gap: 
Mesio-distal width:  
 
 II. BONE MAPPING:                   
 Available bone width: 
 Soft tissue thickness: 
 Bone width at 2mm from the crest: 
 Bone width at 4mm from the crest: 
 Bone width at 6mm from the crest: 
 
TREATMENT PLAN: 
I.   Total no: of implants: 
II.   Site of implant placement: 
III. Size and dimension of the implant to be placed: 
 
 
 
Materials and Methods 
 
47 
 
PARAMETERS 
Parameters Site Baseline 6th months 12
th
 months 
Relative Position 
Of  marginal 
Gingiva  
Mesio-bcccal    
Mid-buccal    
Disto-buccal    
Relative Width of 
Keratinized 
Gingiva  
Mesio-buccal    
Mid-buccal    
Disto-buccal    
Marginal  
Bone loss  
Mesial     
Distal     
 
 
  
 
 
 
 
                                                                     
 
 
 
 
 
  
 
 
 
 
Photographs 
Photographs 
 
IMPLANT PLACEMENT PROTOCOL IN THIN BIOTYPE 
                                     IN RELATION TO 45 SITE 
 
               PRE-OPERATIVE                                      FLAP ELEVATION 
                             
       
            IMPLANT PLACEMENT                                SUTURING 
                         
                                                                                                 
           HEALING-COLLAR                      SCREW RETAINED PFM- 45              
                      
 
 
Photographs 
 
          RADIOGRAPHIC ASSESSMENT OF 45 IN THIN BIOTYPE 
 
                      IMPLANT SITE                                 DRILLING                                    
                      
  
         IMMEDIATE POST  
              OPERATIVE                                      AT THE TIME OF LOADING                               
                                             
                                                                                
                                               6 MONTHS POST LOADING                                                 
                                               
                           
Photographs 
 
 
IMPLANT PLACEMENT PLACEMENT PROTOCOL IN THICK 
BIOTYPE 
                                      IN RELATION TO 46 SITE                                     
           PRE-OPERATIVE                                   FLAP-ELEVATION 
                                        
       IMPLANT PLACEMENT                                  SUTURING 
                                                                                                                             
                    
           
        HEALING COLLAR                        SCREW RETAINED  PFM-46 
                                    
                                                                                                                
     
Photographs 
 
RADIOGRAPHIC ASSESSMENT OF 46 IN THICK BIOTYPE 
GROUP 
            IMPLANT SITE                                        DRILLING 
                                          
           PLACEMENT                                 AT THE TIME OF LOADING                                                                                                
                                             
                                   6 MONTHS POST LOADING                      
                                             
 
Photographs 
 
IMPLANT PLACEMENT IN THIN BIOTYPE GROUP 
 
IN RELATION TO 36 
 
CLINICAL PHOTOGRAPHS 
PRE-OPERATIVE                                                POST-OPERATIVE 
 
          
 
DIGITAL RADIOGRAPHIC IMAGE OF 36 
 
PRE-OPERATIVE                                            POST-OPERATIVE 
                        
 
 
            
Photographs 
 
IMPLANT PLACEMENT IN THIN  BIOTYPE GROUP 
 
IN RELATION TO 36 
 
CLINICAL PHOTOGRAPHS 
PRE-OPERATIVE                                              POST-OPERATIVE 
          
 
DIGITAL RADIOGRAPHIC IMAGE OF 36 
 
PRE-OPERATIVE                                            POST-OPERATIVE 
              
 
 
 
 
Photographs 
 
          IMPLANT PLACEMENT IN THICK BIOTYPE GROUP 
 
IN RELATION TO 36 
CLINICAL PHOTOGRAPHS 
PRE-OPERATIVE                                             POST-OPERATIVE 
                             
 
DIGITAL RADIOGRAPHIC IMAGE OF 36 
 
PRE-OPERATIVE                                         POST-OPERATIVE 
                 
 
 
 
 
Photographs 
 
           IMPLANT PLACEMENT IN THICK BIOTYPE GROUP 
 
IN RELATION TO 16 
 
CLINICAL PHOTOGRAPHS 
PRE-OPERATIVE                                          POST-OPERATIVE 
                                  
 
DIGITAL RADIOGRAPHIC IMAGE OF 16 
 
PRE-OPERATIVE                                        POST-OPERATIVE 
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RESULTS                                                      
The present comparative clinical study was done to evaluate the soft 
and hard tissue changes on platform switched endosseous implants were 
placed in healed socket site in both thick and thin biotype group and was 
loaded in a conventional protocol. The soft and hard tissue parameters were 
evaluated at different time intervals over a period of one year. 
The clinical assessment of soft tissue includes the relative position of 
marginal gingiva and width of keratinized gingiva was evaluated at base line, 
at the time of loading and 6 months after loading. Radiographical assessment 
included evaluation of the crestal bone changes on mesial and distal side of 
implant was evaluated at baseline, at the time of loading and 6 months after 
loading. 
Sixteen patients were enrolled in the present study (8 in the thick group 
and 8 in the thin group). 14 subjects were followed up throughout the study 
period. One subject in each groups did not report during the study period after 
the implant placement and hence was excluded from the study. 
STATISTICAL ANALYSIS    
The data was entered into an access the data SPSS (IBM SPSS 
Statistics for Windows,Version 22.0, Armonk, NY: IBMCorp. Released 2013) 
was used. To compare values between thin and thick groups Mann Whitney 
Test is applied. To compare values between three time points Friedman test 
Results 
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for repeated measures is used. Mean and Standard deviations were estimated 
from the samples of each study group. Mean values were compared between 
the groups. p value ˂ 0.05 was considered as the level of significance.   
SOFT TISSUE PARAMETERS: 
RELATIVE POSITION OF MARGINAL GINGIVA 
The mean relative position of marginal gingiva was calculated in both 
thick and thin biotype groups. 
Comparison of relative position of marginal gingiva in thick and thin 
biotype 
In the present study, the mean relative position of marginal gingiva in 
thick biotype at baseline it was 3.125mm ± 0.354 on mesio-buccal side, 4.000 
mm ± 0.535 on mid-buccal side and 3.250mm ±0.463 on disto-buccal side. At 
6 months it was 3.000mm ± 0.000 on mesio-buccal side, 3.857 mm ± 0.378 on 
mid-buccal side and 3.143mm ±0.378 on disto-buccal side. At 12 months it 
was 3.000mm ± 0.000 on mesio-buccal side, 3.833mm ± 0.408 on mid-buccal 
side and 3.167mm± 0.408 on disto-buccal side (Table 5). 
The mean relative position of marginal gingiva in thin biotype group at 
baseline it was 3.500mm ± 0.535 on mesio-buccal side, 4.375mm ± 0.744 on 
mid-buccal side and 3.625mm ±0.518 on disto-buccal side. At 6 months it was 
3.571mm ± 0.535 on mesio-buccal side, 4.429mm ± 0.787 on mid-buccal side 
and 3.714mm ±0.488 on disto-buccal side. At 12 months it was 3.667mm ± 
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0.516 on mesio-buccal side, 4.500mm ± 0.837 on mid-buccal side and 
3.833mm ± 0.408 on disto-buccal side (Table 5). 
On statistical analysis, there was no significant difference in relative 
position of marginal gingiva between baseline, at 6 months and at12 months (p 
value 1.000) in both groups (Table 6). 
The Mann-Whitney test reveal that there was no significant difference( 
≥0.05) in relative position of marginal gingiva between thick and thin groups 
at baseline but at 6months and at 12 months there was significant difference in 
relative position of marginal gingiva at mesiobuccal and distobuccal sides in 
both thick and thin groups (Table 7).  
THE RELATIVE WIDTH OF KERATINIZED GINGIVA 
The mean relative width of keratinized gingiva was calculated in both 
thick and thin biotype groups.    
Comparison of relative width of keratinized gingiva in thick and thin 
biotype groups 
  In the present study, the mean relative width of keratinized gingiva in 
thick biotype group at baseline it was 6.750mm ± 0.886 on mesio-buccal side, 
7.625mm ± 1.061 on mid-buccal side and 6.875mm ± 0.835 on disto-buccal 
side. At 6 months it was 6.714mm ± 0.951 on mesio-buccal side, 7.571mm ± 
1.134 on mid-buccal side and 6.857mm ±0.900 on disto-buccal side. At 12 
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months it was 6.833mm ± 0.983 on mesio-buccal side, 7.667mm ±0.1.21 on 
mid-buccal side and 7.000 mm ±0.894 on disto-buccal side (Table 8). 
The mean relative width of keratinized gingiva in thin biotype at 
baseline it was 6.750mm ± 0.707, 7.625mm ± 0.916 on mid-buccal side and 
6.875mm ±0.641 on disto-buccal side. At 6 months it was 6.857 mm ± 0.690 
on mesio-buccal side, 7.714 mm± 0.951 on mid-buccal side and 7.000 mm 
±0.577 on disto-buccal side. At 12 months it was 7.000 mm ± 0.632 on mesio-
buccal side, 7.833mm±0.983 on mid-buccal side and 7.167mm±0.408 on 
disto-buccal side (Table 8). 
On statistical analysis, , there was no significant difference in relative 
width of keratinized gingiva between baseline, at 6 months and at 12 months(p 
value 1.000) in both groups (Table 9). 
The Mann-Whitney test reveal that there was no significant difference 
(p value ≥0.05) in relative width of keratinized gingiva in both thick and thin 
biotype groups at baseline, at 6 months and at 12 months (Table 10). 
HARD TISSUE PARAMETERS 
Comparison of mean crestal bone levels on the mesial and distal aspects 
in the thick and thin groups  
In the present study, the mean crestal bone level on the mesial and 
distal aspects in both thick and thin groups was +1mm at baseline. The mean 
crestal bone level in thick group at 6 months it was 0.561mm ± 0.172 on 
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mesial aspect and 0.576mm ± 0.161 on distal aspect. At 12 months it was 
1.548 mm ±0.261 on mesial aspect and 1.572mm ±0.293 on distal aspect. 
The mean crestal bone level in thin group at 6 months it was 0.917mm 
± 0.257 on mesial aspect and 0.927mm ± 0.220 on distal aspect. At 12 months 
on mesial aspect was 1.660mm ± 0.142 and distal aspect was 1.712mm ± 
0.302 (Table 11). 
The friedman test repeated measures to compare bone levels at 
baseline, at 6 months and at 12 months show that there was significant 
difference (p value ˂0.05) on mesial and distal aspects in both thick and thin 
groups (Table 12). 
The Mann-Whitney test to compare bone level values between thick 
and thin groups reveal that there was significant difference(p value ˂0.05) on 
mesial and distal aspects at the time of loading (at 6 months) were observed 
(Table13). 
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TABLE 1: EDENTULOUS SITE – IMPLANT DIMENSIONS 
S.NO 
SITE OF ENDOSSEOUS 
IMPLANT PLACEMENT 
IMPLANT 
DIMENTIONS 
(mm) 
 THICK GROUP  
1. Maxillary right first molar 4  x  10 
2. Mandibular right first molar 4  x  10 
3. Mandibular left first molar 4  x  11.5 
4. Mandibular left first molar 4  x  13 
5. Mandibular left first molar 4  x  11.5 
6. Mandibular right first molar 4  x  10 
7. Mandibular left first molar 4  x  13 
8. Mandibular left first molar 4  x  11.5 
 THIN GROUP  
1. Mandibular right second premolar 4  x  11.5 
2. Mandibular left first molar 4  x  11.5 
3. Mandibular right first molar 4  x  11.5 
4. Mandibular left first molar 4  x  13 
5. Maxillary left central incisor 4  x  14 
6. Maxillary right first molar 4  x  11.5 
7. Mandibular right first molar 4  x  11.5 
8. Mandibular right first molar 4  x  13 
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TABLE 2: RELATIVE POSITION OF MARGINAL GINGIVA 
MEASURED ON MESIO-BUCCAL (MB), MID-BUCCAL (Mid-B) AND 
DISTO-BUCCAL (DB) AT DIFFERENT TIME INTERVALS 
S.NO 
Baseline At time of loading 6 months loading 
THICK 
GROUP 
MB 
Mid-
B 
DB MB 
Mid-
B 
DB MB 
Mid-
B 
DB 
1. 3 4 3 3 4 3 3 4 3 
2. 3 4 3 3 4 3 3 4 3 
3. 3 4 3 3 4 3 3 4 3 
4. 3 4 3 3 4 3 3 4 3 
5. 3 3 4 3 3 4 3 3 4 
6. 3 4 3 3 4 3 3 4 3 
7. 3 4 3 3 4 3 - - - 
8. 4 5 4 - - - - - - 
THIN 
GROUP 
         
1. 4 5 4 4 5 4 4 5 4 
2. 4 5 4 4 5 4 4 5 4 
3. 4 5 4 4 5 4 4 5 4 
4. 3 4 3 3 4 3 3 4 3 
5. 3 3 4 3 3 4 3 3 4 
6. 4 5 4 4 5 4 4 5 4 
7. 3 4 3 3 4 3 - - - 
8. 3 4 3 - - - - - - 
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TABLE 3: RELATIVE WIDTH OF KERTINIZED GINGIVA 
MEASURED ON MESIO-BUCCAL (MB), MID-BUCCAL (Mid-B), 
DISTO-BUCCAL (DB) AT DIFFERENT TIME INTERVALS 
S.NO 
Baseline At time of loading 6 months loading 
THICK 
GROUP 
MB 
Mid-
B 
DB MB 
Mid-
B 
DB MB 
Mid-
B 
DB 
1. 6 7 6 6 7 6 6 7 6 
2. 7 8 7 7 8 7 7 8 7 
3. 8 9 8 8 9 8 8 9 8 
4. 8 9 8 8 9 8 8 9 8 
5. 6 6 7 6 6 7 6 6 7 
6. 6 7 6 6 7 6 6 7 6 
7. 6 7 6 6 7 7 - - - 
8. 7 8 7 - - - - - - 
THIN 
GROUP 
         
1. 7 8 7 7 8 7 7 8 7 
2. 7 8 7 7 8 7 7 8 7 
3. 7 8 7 7 8 7 7 8 7 
4. 8 9 8 8 9 8 8 9 8 
5. 6 6 7 6 6 7 6 6 7 
6. 7 8 7 7 8 7 7 8 7 
7. 6 7 6 6 7 6 - - - 
8. 6 7 6 - - - - - - 
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TABLE 4: RADIOGRAPHIC MARGINAL BONE LEVELS ON 
MESIAL AND DISTAL ASPECTS OF IMPLANTS 
S.NO Baseline At-loading 6 months loading 
THICK 
GROUP 
Mesial Distal Mesial Distal Mesial Distal 
1. +1 +1 0.75 0.81 1.29 1.49 
2. +1 +1 0.65 0.57 1.45 1.37 
3. +1 +1 0.63 0.70 1.53 1.60 
4. +1 +1 0.50 0.37 1.30 1.17 
5. +1 +1 0.30 0.45 1.80 1.95 
6. +1 +1 0.72 0.68 1.92 1.85 
7. +1 +1 0.38 0.45 - - 
8. +1 +1 - - - - 
THIN 
GROUP 
      
1. +1 +1 1.13 1.23 1.43 1.87 
2. +1 +1 0.80 0.95 1.65 1.82 
3. +1 +1 0.83 0.92 1.63 2.11 
4. +1 +1 0.73 0.83 1.63 1.70 
5. +1 +1 1.41 1.10 1.83 1.54 
6. +1 +1 0.79 0.53 1.79 1.23 
7. +1 +1 0.73 0.93 - - 
8. +1 +1 - - - - 
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TABLE 5:  MEAN RELATIVE POSITION OF MARGINAL GINGIVA 
AT DIFFERENT TIME INTERVALS (STATISTICAL ANALYSIS) 
 
Group 
N Variables 
Mean (SD) 
Mesio-buccal Mid-buccal Disto-buccal 
 
Thick 
 
7 
Baseline 3.125 ± 0.354 4.000 ± 0.535 3.250 ±0.463 
At 6 months 3.000 ± 0.000 3.857 ± 0.378 3.143 ±0.378 
At 12 months 3.000 ± 0.000 3.833 ± 0.408 3.167± 0.408 
 
Thin 
 
7 
Baseline 3.500 ± 0.535 4.375 ± 0.744 3.625 ±0.518 
At 6 months 3.571 ± 0.535 4.429 ± 0.787 3.714 ±0.488 
At 12 months 3.667 ± 0.516 4.500 ± 0.837 3.833± 0.408 
 
 
TABLE 6: FRIEDMAN TEST REPEATED MEASURES TO 
COMPARE RELATIVE POSITION OF MARGINAL GINGIVA AT 
DIFFERENT TIME INTERVALS (STATISTICAL ANALYSIS) 
 
 
 
 
 
 
 
 
 
 
p value ≥ 0.05 not significant 
 
Group Variables p-Value 
Thick 
Mesio-B 1.000 
Mid-B 1.000 
Disto-B 1.000 
Thin 
Mesio-B 1.000 
Mid-B 1.000 
Disto-B 1.000 
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TABLE 7: MANN-WHITNEY TEST TO COMPARE RELATIVE 
POSITION OF THE MARGINAL GINGIVA BETWEEN THICK AND 
THIN GROUPS (STATISTICAL ANALYSIS) 
 Variables P-Value 
MG 
Mesio-B: Base-line 0.117 
Mid-B: Base-line 0.215 
Disto-B: Base-line 0.143 
Mesio-B:At 6 months 0.023* 
Mid-B: At 6 months 0.085 
Disto-B: At 6 months 0.037* 
Mesio-B: At 12months 0.019* 
Mid-B: At 12months 0.080 
Disto-B: At 12months 0.027* 
p value ˂ 0.05* statistically significant 
 
TABLE 8: MEAN RELATIVE WIDTH OF KERATINIZED GINGIVA 
AT DIFFERENT TIME INTERVALS (STATISTICAL ANALYSIS) 
Group N Variables 
Mean (SD) 
Mesio-buccal Mid-buccal Disto-buccal 
 
Thick 
 
7 
Baseline 6.750 ± 0.886 7.625 ± 1.061 6.875± 0.835 
At 6 months 6.714 ± 0.951 7.571 ± 1.134 6.857 ±0.900 
At 12 months 6.833 ± 0.983 7.667 ±0.1.21 7.000 ±0.894 
 
Thin 
 
7 
Baseline 6.750 ± 0.707 7.625 ± 0.916 6.875 ±0.641 
At 6 months 6.857 ± 0.690 7.714 ± 0.951 7.000 ±0.577 
At 12 months 7.000  ± 0.632 7.833 ± 0.983 7.167 ±0.408 
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TABLE 9: FRIEDMAN TEST REPEATED MEASURES TO 
COMPARE RELATIVE WIDTH OF KERATINIZED GINGIVA AT 
DIFFERENT TIME INTERVALS (STATISTICAL ANALYSIS) 
    
 
 
 
 
               
 
p value ≥ 0.05 not significant 
 
TABLE 10: MANN-WHITNEY TEST TO COMPARE RELATIVE 
WIDTH OF KERATINIZED GINGIVA VALUES BETWEEN THICK 
AND THIN GROUPS (STATISTICAL ANALYSIS) 
Variable Variables 
P-
Value 
KG 
Mesio-B: Base-line 0.910 
Mid-B: Base-line 0.956 
Disto-B: Base-line 0.954 
Mesio-B: At 6 months 0.632 
Mid-B: At 6 months 0.740 
Disto-B: At 6 months 0.677 
Mesio-B:At 12months 0.670 
Mid-B: At 12months 0.801 
Disto-B: At 12months 0.718 
                     
p value ≥ 0.05 not significant 
Group Variables p-Value 
Thick 
Mesio-B 1.000 
Mid-B 1.000 
Disto-B 1.000 
Thin 
Mesio-B 1.000 
Mid-B 1.000 
Disto-B 1.000 
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TABLE 11:  MEAN BONE LEVELS AT DIFFERENT TIME 
INTERVAL   (STATISTICAL ANALYSIS) 
Groups N Sides 
At 
baseline 
At 6 
months 
At 12 
months 
Thick 
Mean(SD) 
7 
Mesial +1 0.561(0.172) 1.548(0.261) 
Distal +1 0.576(0.161) 1.572(0.293) 
Thin 
Mean(SD) 
7 
Mesial +1 0.917(0.257) 1.660(0.142) 
Distal +1 0.927(0.220) 1.712(0.302) 
 
 
TABLE 12: FRIEDMAN TEST REPEATED MEASURES TO 
COMPARE BONE LEVEL VALUES AT DIFFERENT TIME 
INTERVALS (STATISTICAL ANALYSIS) 
 
 
                                p value ˂0.05* statistically significant 
 
 
TABLE 13: MANN-WHITNEY TEST TO COMPARE BONE LEVEL 
VALUES BETWEEN THICK AND THIN GROUPS (STATISTICAL 
ANALYSIS) 
 
Variable Variables 
P-
Value 
Bone level 
Mesial: Base-line 1.000 
Distal : Base-line 1.000 
Mesial : At 6 months 0.004* 
Distal : At 6 months 0.009* 
Mesial : At 12 months 0.423 
Distal : At 12 months 0.423 
p value ˂0.05* statistically significant 
Group Variables p-Value 
Thick Mesial 0.002* 
Distal 0.002* 
Thin Mesial 0.009* 
Distal 0.009* 
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GRAPH 1: COMPARISON OF MEAN RELATIVE POSITION OF 
MARGINAL GINGIVA IN MESIOBUCCAL ASPECTS IN THICK 
AND THIN GROUPS AT DIFFERENT TIME INTERVALS 
 
 
   
GRAPH 2: COMPARISON OF MEAN RELATIVE POSITION OF 
MARGINAL GINGIVA IN MID-BUCCAL ASPECTS IN THICK AND 
THIN GROUPS AT DIFFERENT TIME INTERVALS 
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GRAPH 3: COMPARISON OF MEAN RELATIVE POSITION OF 
MARGINAL GINGIVA IN DISTOBUCCAL ASPECTS IN THICK AND 
THIN GROUPS AT DIFFERENT TIME INTERVALS 
 
 
 
 
GRAPH 4: COMPARISON OF MEAN RELATIVE WIDTH OF 
KERATINIZED GINGIVA IN MESIOBUCCAL ASPECTS IN THICK 
AND THIN GROUPS AT DIFFERENT TIME INTERVALS 
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GRAPH 5: COMPARISON OF MEAN RELATIVE WIDTH OF 
KERATINIZED GINGIVA IN MID-BUCCAL ASPECTS IN THICK 
AND THIN GROUPS AT DIFFERENT TIME INTERVALS 
 
 
GRAPH 6: COMPARISON OF MEAN RELATIVE WIDTH OF 
KERATINIZED GINGIVA IN DISTOBUCCAL ASPECTS IN THICK 
AND THIN GROUPS AT DIFFERENT TIME INTERVALS 
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GRAPH 7: COMPARISON OF MEAN BONE LEVELS IN MESIAL 
SIDE IN THICK AND THIN GROUPS AT DIFFERENT TIME 
INTERVALS 
 
 
GRAPH 8: COMPARISON MEAN BONE LEVEL IN DISTAL 
ASPECTS IN THICK AND THIN GROUPS AT DIFFERENT TIME 
INTERVALS 
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DISCUSSION 
 This study aimed to compare and evaluate the soft and hard tissue 
changes around platform switched implants in patients with thick and thin 
gingival biotypes. 
 Dental implants with platform switching concept is likely to minimize 
the peri-implant bone loss. The standard protocol for placing dental implants 
warrants a two-stage approach. In two-stage implant system, the implant is 
exposed to the oral environment during second stage procedure allowing the 
process of remodelling. This in turn provides adequate room to establish 
biologic width or formation of a protective peri-implant soft tissue seal around 
an implant collar. 
PERIPHERAL SEAL AROUND THE PLATFORM SWITCHED 
IMPLANTS 
 In platform switched implants, the inward horizontal step of IAJ 
resulted in enhanced connective tissue formation laterally
54
, the biologic width 
was located more coronally
73
, and medially
62
, circular fibres orient at the 
implant platform level prevented downward growth of junctional epithelium
86
, 
connective tissue occupied horizontal mismatch area of the platform so 
junctional epithelium stops at the IAJ
37
.These soft tissue changes provide 
more gingival cuff at the implant platform level and additional protective seal, 
thus minimizing the crestal bone loss. 
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 In the present clinical comparative study, standard protocol was 
followed in both thick and thin biotype groups to rule out the confounding 
factors. In both the groups, implants with 4mm diameter were placed 1mm 
sub-crestally and tension free primary closure was achieved. Conventional 
loading protocol was followed and 0.85mm horizontal mismatch morse taper 
internal connection abutment was used and screw retained prosthesis was 
provided in both the groups. The relative position of marginal gingiva and 
relative width of keratinized gingiva were used as parameters to measure the 
soft tissue changes in both the groups.   
 The mean relative position of the marginal gingiva in the thick group 
was 3.458mm ± 0.450 at baseline and 3.333mm ± 0.272 at 6 and 12 months. 
Statistical analysis of the data proved that there was no statistically significant 
difference in relative position of the marginal gingiva at baseline, at 6 months 
and at 12 months. In the thin biotype group, the relative position of the 
marginal gingiva was 3.833mm ± 0.599 at baseline, 3.904mm ± 0.603 at 6 
months and 4.000mm ± 0.587 at 12 months. Statistical analysis of the data 
proved that there was no statistically significant difference at baseline, at 6 
months and at 12 months with p value ≥ 0.05. The results are showed in table 
5&6 
 When the relative position of marginal gingiva between thick and thin 
biotype groups were compared, there was no significant difference at baseline 
but at 6 months and at 12 months there was statistically significant difference 
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at the mesiobuccal and distobuccal aspects. Mesiobuccal aspects p value was 
0.023 and 0.019 in respect of 6 and 12 months. Distobuccal aspects p value 
was  0.037 and 0.027 in respect of 6 and 12 months. Though statistically 
significant difference was noted, there was clinically no significant difference 
that was within the limits of healthy peri-implant soft tissue
65
 (Table 7). 
 The mean relative width of keratinized gingiva in the thick group was 
7.083mm ± 0.927 at baseline, 7.047mm ± 0.995 at 6 months and 7.166mm ± 
1.029 at 12 months. On statistical analysis, there was no significant difference 
at baseline, at 6 months and at 12 months. In thin group, the mean relative 
width of keratinized gingiva was 7.083mm ± 0.754 at baseline, 7.190mm ± 
0.739 at 6 months and 7.333±0.674 at 12 months. On statistical analysis, there 
was no significant difference at baseline, at 6 months and at 12 months (Table 
8 &9). 
 When the relative width of keratinized gingiva between thick and thin 
groups were compared there was statistically no significant difference at 
baseline, at 6 months and at 12 months. Clinically also there was no 
significant change between thick and thin groups (Table10). 
 Soft tissue parameter changes were not observed in both thick and thin 
groups. This is an accordance with Sarment et al
75
 who stated that according 
to implant diameter and platform design the height and width of cuff tend to 
change.  In this present study similar platform design and diameter of implants 
were used in both the groups.  
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 Various factors may influence the soft tissue changes, one of which is 
the surgical technique. Utmost care was taken to preserve the width of 
keratinized gingiva with no flap advancement or repositioning during implant 
placement and at the time of second stage procedure. This could be the reason 
for no change in relative position of marginal gingiva and relative width of 
keratinized gingiva in both thick and thin groups. 
HARD TISSUE CHANGES 
 Platform switching implants reduce the crestal bone loss because of 
inward horizontal step of IAJ which refrain the inflammatory cell infiltrate 
from the bone,
12,35
 direct the force towards the center of the implant and 
reduce the stress in the implant neck area
63,74
 when compared to conventional 
or platform matching implants. 
 In the present study, the mean crestal bone level on the mesial and 
distal aspects of thick and thin group was + 1mm at the baseline, no significant 
difference was observed between the thick and thin groups because implants 
were placed 1mm subcrestally in both the groups. 
 At the time of loading mean crestal bone loss in thick group on mesial 
aspect was 0.561mm ± 0.172 and on distal aspect, 0.576mm ± 0.161; in thin 
group on mesial aspect was 0.917mm ± 0.257 and on distal aspect, 0.927mm ± 
0.22. The difference in the crestal bone level between thick and thin group on 
mesial aspect showed a p value 0.004 and on distal aspect with a p value 
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0.009. It might suggest that at the time of loading more bone resorption could 
have occurred in the thin group to establish the biologic width. This result of 
present study was in accordance with Berglundh and Lindhe 1996
12
 and 
Vervaeke S et al 2014
87
 studies. 
 After 6 months post loading, the mean crestal bone loss in thick group 
on mesial aspect was 1.548mm ± 0.261 and on distal aspect was 1.572mm ± 
0.293; in the thin group on mesial aspect was 1.660mm ± 0.142 and distal 
aspect was 1.712mm ± 0.302. There was no significant difference on mesial 
aspect (p value 0.423), distal aspect (p value 0.423) between thick and thin 
groups. This suggest that the thin group showed more bone loss than the thick 
group which was in accordance to Linkevicius et al 2009
57
 who reported that 
if the mucosal thickness was thin at the time of implant placement, platform 
switching implants does not prevent bone resorption. 
 Intragroup comparison showed that there was a significant difference 
in crestal bone level from baseline to the time of loading and from the time of 
loading to 6 months post loading. This suggests that crestal bone loss occurred 
in both the groups. Crestal bone loss that occurred from baseline to the time 
loading of loading was due to the placement of implants subcrestally. This was 
in accordance with Jung et al
52
 who reported that platform switching implants 
placed subcrestally showed more bone loss than the implants placed 
supracrestally. Veis et al
85
, Hermann et al
49
 and Hurzeler et al
51
 reported 
that there was reduction in marginal bone resorption in platform switching 
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implants because of their supracrestal position. According to Wilderman MN 
et al
95
, surgical trauma that includes periosteum elevation from the bone 
causes increased crestal bone loss. In the present study, implants were placed 
after full thickness periosteal flap elevation which could have also accounted 
for the increased peri-implant crestal bone loss.   
 The amount of crestal bone loss that occurred at the time of 6 months 
post loading was comparable with the results reported by Enkling et al
32
. 
They suggested that, bacterial colonization might have further influenced 
crestal bone loss in the PLS implants. The present study was also in 
accordance with Vanderweghe S,De Bruyn 2012
84
 who reported that, 
platform switching is effective only when the mucosal thickness present is 
enough to form biologic width. 
 According to Albrektsson’criteria for a successful implant the crestal 
bone loss should be lesser than 1.5mm during the first year after loading and 
0.2mm thereafter annually. The present study demonstrated that, although both 
the groups showed bone loss during the study period, all the implants were 
osseointegrated and functionally stable after loading. Therefore the changes in 
crestal bone height is inevitable in both thick and thin groups.   
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LIMITATIONS OF THE STUDY 
 Some of the limitations of the present clinical study which could have 
had a significant influence on the results obtained include: 
• Small sample size. 
• Relatively short observation period. 
• Only radiographic assessment of osseointegration was carried out. 
• Two dimensional radiography was used to assess the hard tissue 
changes. 
FUTURE CONSIDERATIONS 
 The patients who participated in the present study should be followed 
up over a longer time period to determine the survival and success rate of the 
implants and to assess the stability of the soft and hard tissues post loading. 
Further longitudinal studies with a larger sample size are needed to confirm 
the results. Advanced radiographic aids should be employed to assess the 
changes in the hard tissue parameters over a period of time. Additionally, 
primary stability and osseointegration should be assessed using sophisticated 
measuring devices to validate the results. Immunological and microbiological 
parameters can also be assessed to gain a better perspective of the peri-implant 
changes and finally to assess the annual bone loss in both the groups after 
loading and the longevity of the implants.  
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SUMMARY AND CONCLUSION  
The aim of the study was to compare and evaluate the soft and hard 
tissue changes around platform switched endosseous implants in thick and thin 
groups in a single edentulous site over a period of one year. 
Patients were selected from the out-patient, Department of 
Periodontics of Ragas Dental College and Hospital, Chennai for endosseous 
implant placement. A total of 16 implants were placed, 8 implants in thick 
group, 8 implants in thin group. Clinical and radiographic assessment was 
done at baseline, at 6 months and at 12 months.14 subjects were followed up 
throughout the study period. One subject in each groups did not report during 
the study period after the implant placement and hence was excluded from the 
study. 
Within the limits of the present study the following conclusion were 
drawn after analysis of the results: 
o On intragroup comparison, no significant difference was seen in the 
mean relative position of marginal gingiva and mean relative width of 
keratinized gingiva in thick and thin biotype group at baseline, at 6 
months and at 12 months. 
o On intergroup comparison, no significant difference was seen in 
relative position of marginal gingiva but statistically significant 
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difference was seen at 6 months and at 12 months between thick and 
thin biotype groups. 
o On intergroup comparison, no significant difference was seen in 
relative width of keratinized gingiva between thick and thin biotype 
groups at baseline, at 6 months and at 12 months. 
o There was a difference in mean crestal bone level between thick and 
thin biotype group, thin phenotype shown more bone resorption over a 
period of one year. 
o Intragroup comparison, statistically significant difference was seen in 
mean crestal bone level in both groups at 6 months and at 12 months. 
o Intergroup comparison, statistically significant difference was seen in 
mean crestal bone level at the time of loading. 
Within the limitations of the study, it can be concluded that while 
platform switching concept seems to preserve soft tissue around the implant, it 
provides no additional benefits in preventing crestal bone loss in patients with 
thin biotype. 
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ANNEXURE III 
 
CONSENT FORM 
 
I……………………………………………S/o,d/o, 
w/o……………………………………...aged 
about……………….years………………………………………….residing 
at………………………………………………………………………………
……………do solemnly   
And state as follows.  
I have been explained about the nature and purpose of the study in which I 
have been asked to participate. 
 I give my consent after knowing full consequence of the 
dissertation/thesis/study and I undertake to cooperate with the doctor for 
the study. 
I have been given the opportunity to ask questions about the procedure.  
I also authorize the Doctor to proceed with the study and I will cooperate with 
the doctor. 
I have also agreed to come for regular follow up for a period of at least one 
year. 
I am also aware that I am free to withdraw the consent given at any time 
during the study in writing. 
The patient was explained the procedure by me and has understood the same 
and with full consent signed in (English/Tamil/Hindi/Telugu/……) 
before me. 
  
Signature of the PG student                                     Signature of the Patient 
                                   
                   
 Signature of the Guide:                                         Signature of the HOD 
Annexures 
 
                                          ஒப்புத  படிவம் 
__________________________________________________________ என்ற முகவரியில் 
வசிக்கும் திரு / திருமதி _______________________________, வயது _________ 
வருடம், ஆகிய நான் என் சுய நினைவுடன், முழுமைதுடன் 
கீழ் கண்டனவகனை   சம்மதிக்கிறறன். 
1.நான் சம்பந்த பட்ட மருத்துவ ஆய்வு பற்றி விைக்கமாக எடுத்துகூற  
றகட்டுத  ததைிந்றதன், 
2.நான் இந்த மருத்துவ ஆய்வுக்காக என்னை பரிறசாதனை தசய்ய 
சம்மதித்து முழுமைதுடன் அவர்களுக்கு ஒத்த    ப்பு அைிக்கிறறன்.  
3.                  /                        
                                           / 
          . 
4.                                             
        ,                                . 
5.              ______________________                     
               . 
6.                                             
                                        
             . 
                                             
                                            
         . 
       : 1. 
      2.  
                                /              
                                                         
 
 
                                                                    
 
